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I, Stanley Qtjstav Dhhn, M.A., of 
Kingsway House, 103, Kingsway, 
London, W.C.2, a British Subject, 
Chartered Patent Agent, do hereby 
5 declare the nature of this invention (a 
communication to me from Bxjokbtb 
Laboratories Corporation', a Corpora- 
tion duly organized under the Laws of the 
State of Ohio, of 6708, Morgan Avenue, 

10 Cleveland, State of Ohio, United States 
of America), and in what manner the 
same is to be performed, to be particu- 
larly described and ascertained in and . by 
the following statement : — 

15 The invention relates to a process and 
apparatus of selectively separating con- 
stituents from a fluid conglomeration. 

It has repeatedly been suggested to 
•separate volatilizabie constituents from a 

20 fluid by heating the fluid until the 
volatilizabie constituents evaporate and 
then withdrawing the vapors from the 
resjduary fluid. It has also been suggested 
to effect this application of heat to the 

26 fluid to be treated very rapidly as by 
flashing the heated fluid into a container 
or by spraying it into a container. The 
separation of selected constituents, 
according to the present invention, also 

80 is attained by spraying the fluid to be 
treated into a heated vessel, but the 
separation by this invention is accurately 
controlled. 

The first step in this invention is to heat 

86 the conglomeration of mixed and dis- 
solved fluids, including liquids and gases, 
2>refeTably under a super-atmospheric 
pressure. The conglomeration will con- 
. tain several ingredients which are to be 

40 removed (termed the volatilizabie consti- 
tuents), and several to remain as a liquid. 
Each of the volatilizabie constituents will 
have a different boiling point, even under 
a sub-atmospheric pressure. To remove 

45 all the volatilizabie constituents, the one 
having the highest boiling point under 
the reduced pressure will control. The 
conglomeration must be, and remain^ at 
the boiling point of tha t highest boiling 
[Price 



point constituent under the reduced pres- 60 
sure and the material must" be removed as 
it is volatilized. But the temperature of 
the conglomeration must not be higher 
than the boiling point of any constituent 
to remain. 55 

In theory, if a conglomeration of high 
and low boiling point constituents is 
heated under a nigh pressure to a tem- 
perature at least as high as the boiling 
point under a lower pressure of the 60 
highest boiling point constituent to be 
removed, and then the pressure ^ dropped 
to the lower pressure, the constituent to 
be removed should boil off. # But in actual 
practice, such a procedure is impractical. 66 
When any liquid volatilizes it absorbs 
heat and cools the surroundings. There- 
fore more heat muBt be added. The 
devisers of this process have discovered 
that to heat the original conglomeration £0 
high enough to carry sufficient heat of 
vaporization into the spray chamber will 
cause deterioration of the liquid consti- 
tuents, especially in oil purification. They 
then discovered that if the correct amount 75 
of heat were added in the spray zone to 
just balance the heat absorption, they 
could control the separation. The volati- 
lized constituents are removed separately 
from the remaining liquid. The vessel go 
into which the liquid is sprayed encloses 
a top region and a sump region. The 
volatilized constituents are removed 
from the top region and the residuary 
liquid is withdrawn from the sump 85 
region of the vessel. The apparatus 
of the invention includes, in addition to 
the vessel containing the spray nozzle, 
another container, in which the spray 
vessel is supported and the container 90 
holds a heat transfer liquid completely 
surrounding the spray vessel and heating 
thereby the spray vessel to a temperature 
at which condensation of the vaporized 
constituents of the sprayed liquid is 05 
avoided. The vessel into which the spray 
is discharged is evacuated and the spray 
region or zone is the upper region in the 
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vessel. The gases or vapors produced by 
the selective separation of the volatile 
constituents are withdrawn from the top 
of the spray zone and recovered as vola- 
5 tilized constituents. The heat transf r 
liquid, or fluid may be maintained at the 
desired temperature by radiant heating 
means which regulate the thermal energy 
of the fluid conglomeration to be 
10 atomized. 

The container for the spray vessel may 
be. arranged with respect to the latter, so 
that the container surrounds a part of the 
vessel but not the sump region of the 
15 same, and the heat transfer liquid or 
other heating means for regulating the 
thermal energy of the vessel, therefore, 
will be effective on the other portion of 
the spray vessel only. 
20 According to the invention, therefore, 
there is provided the process of separating 
selected volatilizable constituents from a 
fluid conglomeration into which the vola- 
tilizable constituents are dissolved m or 
26 mixed, comprising the steps of bringing 
the temperature of the fluid conglomera- 
tion to a point which is at least as high 
as the boiling point, under a high degree 
of vacuum, of the volatilizable constitu- 
80 ents to be removed from the conglomera- 
tion, but not as high as the boiling point, 
under the high vacuum, of the consti- 
tuents to remain as a liquid, thereafter 
spray atomizing the fluid conglomeration 
36 into a spray zone of a vessel vacuumized 
. to said high degree, and supplying heat 
to the vessel around the spray zone to 
compensate for heat absorption and main- 
tain the temperature in the spray zone 
40 substantially the same as before the spray 
atomization, and removing the^ volatilized 
constituents and remaining liquid from 
separate parts of the vessel. 

According to another feature of the 
40 invention there is provided an apparatus 
for carrying out the process set forth 
above, in which a closed vessel contains a 
spray atomizing, means for spraying the 
conglomeration into a spray zone thereof, 
60 including a container within which the 
vessel is supported, which container has 
means for supplying thermal energy to 
and through the walls of said vessel to 
the said, spray zone. 
65 A fuller understanding of the inven- 
tion may be had by referring to the 
following description and claims, taken in 
conjunction with the accompanying draw- 
ing, in which : — 
60 Figure 1 is a cross-sectional view of an 
apparatus embodying the features of the 
invention and capable of carrying out our 
process; • . *, 

Figure 2 is a modification of Figure 1. 
65 in that an arrangement for adding a 



sweeping agent is added to the 
equipment; 

Figure 3_ .is, a further modification 
wherein the Bpray means for the sweeping 
agent surrounds the spray means for the TO 

Figure 4 is a cross-sectional view of a 
modified form of an apparatus embodying 
the features of the invention and capable 
of carrying out our process ; ■ 6 

Figure 5 is a modification of Figure 4, 
in that a gaseous heating medium is 
provided; 

Figure 6 is a further modification 
wherein an external heater is provided for W 
independently heating the conglomera- 
tion of fluid being sprayed into the 
apparatus separate from the heating of 
the chamber; 

Figure 7 is similar to the apparatus of 86 
Figure 6, but is provided with a gaseous 
heating medium to surround the inner 
chamber; 

Figure 8 is an external coil jacketed 
chamber apparatus embodying the 90 
features of the invention; 

Figure 9 is an internal coil jacketed 
chamber apparatus embodying the 
features of tne invention: 

Figure 10 is a modified form of an §6 
external coil jacketed chamber apparatus ; 
"and 

Figure 11 is a modified form of an 
internal coil jacketed chamber apparatus. 

One of the features of this invention is 100 
the provision of heat for the walls of the 
chamber independently of the heating of 
the conglomeration to be treated. We 
have found by experiment that when a 
heated conglomeration is sprayed into a 106 
chamber at sub-atmospheric pressure the 
walls of which are free to the atmosphere, 
and consequently maintained at substan- 
tially atmospheric temperature, vaporiza- 
tion of the volatile components will occur 110 
to a very appreciable extent, and if the 
fluid is first raised to a temperature suffi- 
ciently high to assure enough heat energy 
for. expansion of the conglomeration and 
latent heat of vaporization of the eonsti- 115 
tuents to be volatilized, it is .entirely - 
possible that , removal of the constituents 
to be volatilized will approach complete- 
ness. If, however, the vaporized consti- 
tuents have occasion to come in contact 120 
with, the walls of the vessel, which are at 
a much lower temperature, condensation 
occurs on the walls to an appreciable 
extent, and the condensed volatile con- 
taminants will flow down the sides of the 125 
vessel and combine with the desirable end 
products which, have been free from the 
volatilized sonstituents by the fractional 
distillation which has already occurred. 
The final result is therefore, that the 130 
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volatile constituents are removed from 
the conglomeration being treated and 
subsequently reincorporated to a con- 
siderable degree. 
6 Although there has been illustrated 
one type of apparatus used in carrying 
out our process, said apparatus is more or 
less diagrammatic in that other shapes 
and forms of the inner and outer vessels, 

10 as well as other types of spray nozzles and 
baffle means might be employed. 
Although in some instances it is desirable 
to provide an inner evacuated chamber 
which will be completely surrounded bv 

15 a heating medium, in other instances it 
is desirable to provide a chamber the 
outer surface of which is open to the 
atmosphere at the bottom in order to pro- 
vide a sump which is not supplied with 

20 heat, to hold the treated material.^ 

It has been found that maintaining the 
walls in the chamber in the area of the 
spray and evaporation, that is at the top 
and upper side portions of the chamber, 

25 at an elevated temperature, has contri- 
buted substantially to the efficiency of the 
process. It has been found that the walls 
of the chamber should be maintained 
substantially equal to, or slightly above, 

80 the temperature of the conglomeration of 
fluid at the point of introduction into the 
chamber. By maintaining the wallB at a 
temperature as just described, there are 
• fulfilled two conditions necessary for 

35 successful operation. In the first place, 
for successful operation, there must be no 
flow of heat from the conglomeration, or 
from the vaporized volatile portion to the 
wall. To allow such flow of heat would 

40 result in condensation of the volatilized 
portion with the result that the 
volatilized portion would be returned to 
the treated material. Secondly, because 
a large amount of heat is required to 

45 supply energy for expansion of the con- 
glomeration within the chamber and to 
supply the latent heat of vaporization for 
the removal of the volatile portion, 
supplying additional heat to the walls of 

50 the chamber to the conglomeration in the 
region of the spray zone reduces need for 
heating the original conglomeration to an 
unduly high temperature in an effort to 
supply the heat directly to the con- 

55 glomeration before entering into the 
chamber, that is, the original con- 
glomeration may be heated to a safe tem- 
perature limit before being spray 
atomized into the chamber, and the 

60 additional heat required for the expan- 
sion and vaporization is readily supplied 
through the walls of the chamber as it is 
required. 

ThiB invention comprehends the appli- 
65 cation of the principles explained in * a 



manner which is efficient and economical. 
The preferred apparatus employed is 
shown in the drawings and the process 
will be understood when reference * is 
made to them while the operation is 70 
explained. 

As will be seen, apparatus for carrying 
out one embodiment of the process is 
illustrated in Figures 1 — 3 and consists of 
a means of supplying fluid from a supply 76 
vessel 10 by a pump 11 to a chamber 12 
in which the fluid, by reason of passage 
through a spray nozzle 13, is dispersed 
into exceedingly fine globular particles 
projected into the space enclosed by the 80 
walls 14 of the chamber. The fluid in 
passing from the pump 11 flows through 
a series of coils 15 which are immersed 
in a heat transfer liquid 17 within a con- 
tainer 16. The heat transfer liquid 17 85 
is heated in any suitable manner and as 
illustrated we provide for heating the 
liquid by means of electric heaters 18 
suitably energized from a source of elec- 
trical energy. The chamber 12 is main- 90 
tained at sub-atmospheric pressure by 
means of a vacuum pump 19. As illus- 
trated, a condenser 20 is connected 
between the chamber 12 and the vacuum 
pump 19 in order to condense the volatile 95 
contaminants which are carried off by the 
action of the vacuum pump 19. 

The fluid in passing through the series 
of coils 15 is heated by the heat transfer 
liquid before being introduced into the 100 
chamber 12. The heat transfer liquid 17, 
in carrying - out one embodiment of our 
process, also heats the walls 14 of the 
chamber 12 to a temperature substantially 
at least as high as the temperature of one 105 
fluid which is introduced into the 
chamber 12 in order to prevent condensa- 
tion of the vaporized volatile constituents 
within the chamber 12. The treated fluid 
is removed from the chamber 12 through 110 
a conduit 21 under the action of a pump 
22 which delivers the treated fluid to a 
storage vessel 23. The treated fluid is 
immediately removed through the con- 
duit 21 from the chamber 12 so that no 115 
great accumulation of fluid is present at 
any time in the chamber 12 to decrease its 
effective space or capacity. The process 
may be carried out continuously without 
interruption and tests show that the 120 
process and equipment when treating 
contaminated oil restore the oil substan- 
tially to its original constituency. 

Provision is made in Figure 2 for the 
introduction of a gaseous or vaporized 125 
sweeping agent into the treating chamber 
through a nozzle 25, so that in the fluid 
being treated advantage may be taken of 
the well known principle by which such 
a gas or vapor creates a system of partial 130 
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pressures of the vapors of distillation and 
of the gas or vapor inducing or assisting 
viola tilization at temperatures lower than 
the true boiling point at the given pres- 
6 sure of the hydrocarbons or other volatile 
contaminating liquids from which the 
vapors are being produced and have to be 
removed from the fluid undergoing 
treatment. 

10 In Figure 2 the spray nozzle 13 is 
located at the top of the chamber 14 and 
the sweeping agent nozzle 23 is at the 
. bottom. The sweeping agent is heated 
by passing^ through a series coU 24. 
15". Steam. is one of the most common 
agents used, since it . is usually readily 
available or. it may be produced at a 
. source adjacent or contiguous to the 
chamber in which the distillation is 
20 effected. Since the steam- must be intro- 
duced at a pressure equal to or greater 
." than the pressure of the stream of fluid 
. being supplied, it " is not necessary to 
apply any degree of heat to the steam, 
25 since manifestly condensation of water 
. cannot occur in the distillation chamber. 
In some specific applications, such as 
.". for example some hydrocarbon oils used 
.* as dielectrics or in various uses in the 
3ft. electric power industry, a special degree 
of cafe must be taken to insure that the 
conditions under which the volatile con- 
taminants are removed are "such that no 
oxidation of "the product can occur 
85 during treatment. This is true of some 
special cases in industrial applications in 
which the types of contamination which 
are critical may be very specific in 
character. Oxidation mechanisms lead- 
40 ingf to the production of low molecular 
acids, alcohols or aldehydes, and thermal 
- or chemical decomposition producing 
hydrocarbons of substantially lower 
: molecular weights than those of the nor- 
45 mal constituents of the oil. We have 
employed inert gases, such as for example 
mitogen, as sweeping agents in the 
treatment of contaminated oils to remove 
the volatile contaminants in several cases 
50 in which, either by reason of the compo- 
sition of the oil or of the contaminants, 
f the product was found to exhibit a degree 
of sensitivity towards the use of steam, or 
where it was desired to prevent access of 
55 atmospheric air "to/the product after the 
volatile contaminants had been removed. 
1 In Figure 3, the sweeping agent nozzle 25 
surrounds 1;he nozzle 13 so that* the oil 
and the sweeping agent are brought into 
§0 intimate" contact as illustrated. 

It has also been found that by 
employing the process herein described, a 
product is obtained which is equivalent 
" to the original oil in all physical respects, 
65 showing complete removal of all volatile 



contaminants, and this result is" obtained 
at temperatures very substantially lower 
than thos which ar necessary when 
batch vacuum distillation is used and 
which are below the critical temperatures 70 
for thermal decomposition; Thus, it has 
been found that diluents which had been 
introduced into aircraft engine oils in 
service to the extent of aproximately six 
per cent, of the total volume, and which 75 
-consisted of volatile hydrocarbons, such 
as are present in gasoline, together with 
some low molecular weight oxidation 
products and water were apparently 
totally removed by spraying the contami"- 80 
nated oil which had previously been 
heated to 300° F. into the distillation 
chamber, which was . . maintained at a 
vacuum, of approximately. 29.6 inches of 
■mercury as referred to a 30-inch baro- 85 
■meter, the walls of . the chamber also 
being, maintained at 300 ? F. 

The flash point of the aircraft engine oil 
was 480° when new and the contaminated 
oil contained a sufficiently .high propoiv 90 
•tion of very volatile hydrocarbons that 
the. flash point" was approximately 
115° F., . and sustained combustion 
occurred at 155 * F. . After subjecting the 
contaminated oil to the process described 95 
above, the product had a flash point of 
495° F. Similarly, . the viscosity of the 
contaminated oil was. very much less* tha"n 
that of the new oil, while the viscosity of * 
the" product after treatment was substan- ioo 
tially identical with, that of the new 
oil. 

Determination of the value for the 
physical properties usually accepted for 
evaluation of an oil showed that after the 1Q5 
contaminated oil had been fractionally 
distilled by the process which we have 
discovered, the product met the require- 
ments outlined in the specifications for 
new aircraft oil. . ilD 

A series of experiments was made with 
the same aircraft engine oil in which 
sweeping agents were used, and in which 
the direction in which the oil was caused 
to travel after introduction into the dis- 
tillation chamber was changed, to deter- 
mine if changes in the path of travel of 
the finely dispersed. /particles in relation 
to the liquid outlet and the . vapor outlet 
were significant. "We have discovered that jqq 
no appreciable differences, were obtained, 
the final product in every case possessing 
physical properties closely paralleling 
those demanded for new oil. 
. While these results show that the 125 
limiting conditions for removal of volatile 
contaminants had been met in every case, ■■ 
to extend the results in the general field 
of oil ^contamination, particularly petro^ 
leum oil contamination, series .of tests 180 
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were made with an electrical oil, specifi- 
cally a transformer, oil, and with, an oil 
used in the heat treatment of steel. 

In the case of the contaminated trans- 
5 former oil, it waB found that the oil 
bef re treatment was dark in color, 
possessed a neutralization value of 0.53 
milligram ILOH per. gram of oil, and a 
dielectric strength of 7 kilovoits when 
JO tested by the standard method of test des- 
cribed by the A.S.T.M. Some sludge was 
present, and the moisture content was 
found to be 0.27% by distillation from 
xylene. 

16 This contaminated oil was subjected to 
vacuum fractional distillation by the 
method we have disclosed above, at a 
temperature of 200° F. and without the 
use of a sweeping agent. Preliminary to 

20 spraying the contaminated oil into the 
distillation chamber, it was strained to 
remove solid impurities and aggregations 
of sludge which would clog the spray 
nozzle. 

25 Tne. oil collected after subjection to 
this treatment was then analyzed and the 
neutralization value was found to be 
0.21 mg. KOH per gram of oil, the mois- 
ture content was nil by the same method 

80 of distillation from xylene, and the 
dielectric strength was 24 kilovoits. In 
addition the product was substantially 
lighter in color than the contaminated oil 
before treatment. Subsequent nitration 

35 may be used, if desired. 

Ihe utilization of the process had 
therefore resulted in the elimination of 
water and in reduction of the neutraliza- 
tion value of the oil, which can only be 

40 ascribed to removal of volatile oxidation 
products such as carboxylic acids and 
esters, compounds which are sufficiently 
active, in a chemical sense to cause 
deterioration of the equipment in which 

45 ^ey may come in contact. The increase in 
dielectric strength is likewise ascribed to 
removal of these volatile contaminants, 
since it is well known that mechanical 
dispersions of water and the presence in 

50 solution of substances relatively rich in 
oxygen will materially decrease the 
efficiency of transformer oils and of 
hydrocarbon dielectrics in general. 

With regard to 'the oil which was used 

66 for the heat treatment of steel, it had been 
discovered in the commercial application 
for industrial production, that after a 
certain degree of contamination • had. 
occurred, the rate of heat dissipation had 

60 .been accelerated to the point where sur- 
face hardening or " brinelling " was pre- 
valent, and ^persisted to an extent which 
either militated against subsequent 
machine finishing operations, or resulted 

•6,in ihe rejection of the steel, because of 



failure to meet manufacturing speci- 
fications. 

The rate of heat .transfer, is analogous 
to the rate of transfer of. electrical energy 
in that the same contaminants, and degree 70 
of concentration of ihese contaminants, 
will aifect these properties in lit 
manner, although there may be a differ- 
ence in the final permissible limits. 

The heat transfer oil, or quenching oil, 76 
which was used for the experiments 
herein described, had been rejected as 
unfit lor further use in industry. On 
analysis, it was found to contain a small- 
amount of free water, and the neutraliza- 80 
tion value was very much higher than 
that of the oil originally. 

This contaminated oil was heated to a 
temperature of approximately 260°. F., 
and sprayed into the evacuated distilla- $b 
tion chamber, the walls of which were 
maintained at substantially the same tem- 
perature as the oil being treated, and the 
volatile contaminants vaporized and 
removed in the vapor form. In some of 90 
the experiments, steam was used as a 
sweeping agent, and it was found that by 
the use of tnis sweeping agent, the rate of 
treatment could be increased to some 
extent without deleteriously affecting the 95 
quality of* the treated oil. In all cases, 
it was possible to .produce an oil which 
possessed physical properties equal to or 
approximating those demanded in pur- 
chase specifications for new oil for the 100 
designed application. More significantly, 
when oil which had been contaminated in 
service and subsequently subjected to our 
process as described above was replaced 
into commercial use, it was found to 106 
function in a completely satisfactory 
manner. While the scientific study of 
service contamination of quenching oils 
is not nearlv as complete or thorough as 
similar studies made for electrical and 110 
lubricating oil deterioration, a broad 
survey of the results so far available 
shows that the progressive formation or 
incidence of volatile oxidation products 
and of water, and of extraneously intro- 135 
duced contaminants or catalysts for the 
production of contaminating products 
result in a parallel deterioration affecting 
the quality of the metal products treated 
therein, and that a limit of usefulness is 120 
reached in a sufficiently short period of 
time. Interruption of production and 
cost of replacement therefore contribute 
a substantial portion of production costs 
for the metal products which have to be 126 
subjected to this treatment. When means 
for treating such 'oils by our process are 
provided in conjunction with the heat 
treating bath, the life of the heat trans- 
fer medium has been prolonged to a 130 
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period exceeding several times thai of 
mediums used in identical applications 
hui where the treatment has not been 
made availabl 
5 . Jt may therefore be .stated that in com- 
. marcial applications of- hydrocarbon oils 
of predominantly petroleum origin, the 
useful life, of suet oils varies- directly 
with the rate of accumulation of service 
10 . contaminants, and that a serious propor- 
tion of .thetfe contaminants are products 
of. oxidation .or thermal decomposition 
-which are substantially more .volatile 
than the hydrocarbon from which they 
IQ are derived, together with water formed 
.as a product, of decomposition or other- 
wise introduced., If .these volatile con-. 
. taminants are removed totally or are kept 
below a predetermined critical concentra- 

: 20 tion, dependent upon the application, the 
useful life of these oils may be prolonged 
to an extent w.bich will greatly affect the 
economic operation of -the equipment in 
which they are employed, and in addition 

25 will reduce . substantially the -degree to 
which ; -. deterioration products may 
adversely affect the materials of which 
the equipment is. compounded. The pro- 
cess and apparatus we have disclosed pro- 
AO vide a convenient- and efficient means for 
.accomplishing the removal of such vola- 
tile deleterious agents and are capable of 
. incorporation in a wide variety of useful 
commercial applications. _ - ■ • 

85 . With .reference to the Figure 4, the 
improved process is carried out by an 
apparatus which consists of a means of 
supplying the conglomeration from a 
supply vessel 10 by a pump- 11 to a cham- 

40 her- &0 in which the. conglomeration, by 
reason of passing through a spray nozzle 
X& t is dispersed into .exceedingly fine 
globular particles projected into the 
space enclosed by the. side walls 14 and 

46 top * 31 of the chamber* This space is 
.referred to as the spray zone. -The con- 
glomeration in passing from the pump 11 
flows through a series, of coils 15 which 
are illustrated as. encircling the chamber 

50 30, The chamber 30 is surrounded by a 
container 32 to provide a space 33 which 
contains st heat transfer medium and is 
heated "to. any suitable desirable temper a- 
ture 4 such as. by heater .rods 18. Thje heat 

55 transfer l medium used throughout the 
illustrated embodiment of the apparatus, 
and referred ta' itt the description ana 
claims,, may be. any suitable fluid, either 
liquid or . gaseous. *. In the embodiment 

60 illustrated in the Figure 4, the heat 
transfer medium is a liquid 17, such for 
example, as oil. . The heater rods 18 may 
be connected to any : suitable electrical 
-supply and they warm the liquid 17 in 

(5 the, space, 33. and J;hais maintain tho wails 



of the chamber 30 at a temperature, at 
least as high as the boiling, point .tem- 
perature oi the highest boiling^ point con- 
stituent of the conglomeration to be 
removed, at the reduced pressure of the 7( 
chamber 30 in order to. prevent condensa- 
tion of a vaporized volatile component 
within the chamber 30. : 
. In this illustrated embodiment of the 
invention, there is illustrated the con- 71 
tainer 32 as surrounding the top and side 
portion of the . chamber 30, but .we have 
provided for the bottom of the chamber 
30 to extend from the container 32 and be 
exposed to the atmosnhere. Thereby,, the 8< 
treated liquid gathering at the bottom of 
the chamber 30 prior to being removed 
therefrom, wUl not he exposed to con- 
tinued heating from the heated medium 
17 within the space 33. This feature is 81 
particularly desirable when treating 
fruit juices, milk, or other easily disin- 
tegrated material. Therefore, the action 
of the heating, spray atomizing, volatiliz- 
ation, and recondensation is over so 9( 
. quickly that the treated material will not 
experience a change of composition to 
affect the taste, color or desirable proper- 
ties easily affected by prolonged exposure 
to elevated temperature. The atomized 9f 
material is indicated by the reference . 
character 34 and is so directed by the 
spray nozzle 13 that it impinges against 
the fluid surface exposing device 3d 
where the atomized material is collected 10C 
as a thin film and is outwardly dispersed 
to collect and drip, to the bottom of a 
chamber 30 at a radial distance from the 
spray nozzle 13. 

The treated components are removed 10fi 
. from the chamber 30 through a conduit 
36 and may be passed through suitable 
heat exchangers if desired to transfer the 
physical heat contained therein to a 
certain extent to the incoming con- 11C 

flomeration. The treated materials may 
e maintained at a constant level in the 
sump or bottom portion of the chamber 
by means of constant level devices or by 
the rate of pumping from the chamber. 11J 
Thus, the tre.ate&. material may be 
exposed fox .a further period of time to 
the low pressure of the chamber, but will 
be in contact with the unheated bottom 
portion of the chamber. 29*0. accumula- 12( 
tion is permitted beyond tho bottom 
region of the chamber 30, whereby the 
effective space or capacity of the cham- 
ber would be decreased. The jprocess may 
be carried out contiguously without inter- 1 21 
ruption, and tests show that process and 
equipment affords substantially a com- 
plete separation as desired. 

It is of course understood, that the 
greatest amount of the surface may be I3i 
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obtained in the fluid material by spray 
atomizing tbe material rather than pro- 
viding a thin film surface. However, a 
chamber suitable for spray atomizing a 
6 liquid from a relatively high pressure 
into the chamber held at a relatively low 
sub-atmospheric pressure, and which 
would be large enough to permit the 
spray to ascend as far as possible without 

10 striking any surface, would be unduly 
large and impractical. Therefore, the 
fluid surface exposing device 35 is used, 
against which the spray 34 may impinge 
and be interrupted in its upward direc- 

16 tion. In this apparatus, this device 35, 
we have found, produces the greatest 
amount of surface area for liquid 
deposited upon a surface. The device 35 
comprises two perforated screen holders 

20 40 and 41 positioned one above the other 
and containing a multitude of small 
particles such as Haschig rings, beryl 
saddles, glass beads or other loose 
materials including glass wool, mineral 

25 wool and steel wool. The device 35 is sub- 
stantially cone shaped with its apex 
extending upwardly in the center and the 
sides extending therefrom toward the side 
wall 14 of the chamber. Thus, the spray 

80 34 impinges against the device 35 and is 
there interrupted in its upward path of 
travel by the multitude of small particles 
42. The fluid portion of the conglomera- 
tion is thus collected upon the surface of 

85 the particles 42 and is continuously moved 
from one particle to the other outwardly 
and downwardly by the force of the 
oncoming spray 34. During the time 
when the fluid portion of the conglomera- 

40 tion is thus deposited upon the surfaces 
of the particles 42, it is in a very thin 
film stage and is continuously exposed to 
the action of the vacuum within the 
chamber 30. The small particles 42 pro- 

45 vide a ready path for the volatilized con- 
stituents to pass therethrough and be 
exhausted through the condenser 20 and 
vacuum pump 19. 

Other suitable apparatus to carry out 

50 the process is illustrated in the Figure 5 
of the drawing. In the Figure 5, the 
space 33 between the chamber 30 and the 
container 32 is filled with a gaseous 
medium, such as air. This liquid material 

55 serves the same purpose as the liquid 17 
employed in the Figure 4. Otherwise, all 
parts of the apparatus are identical and 
the process functions in the same manner. 
In the Figure 6 of the drawing, there 

60 is illustrated a still further modification 
of the apparatus for carrying out the 
improved process. In this embodiment, 
for the coils 15 to preheat the conglomer- 
ation before it is introduced into the 

t<6 chamber 30 there are substituted external 



heating means. The chamber walls 14 
and tog 31 are independently heated from 
a liquid heat transfer medium 17 as 
previously described. Thus, it is possible 
to obtain a finer degree of control over 70 
the preheating temperature of the con- 
glomeration, and the amount of heat sup- 
plied to the chamber walls to. the spray 
zone. That is, a low preheat may be 
desirable in some fluids, and a nigh 75 
degree of heat supplied to the chamber 
walls to supply the heat of vaporization 
and expansion. On the other hand, it 
may be desirable to provide a greateT 
amount of heat directly to the conglomer- 80 
ation by preheating, and furnishing only 
enough heat to the chamber walls to 
maintain the chamber walls at the 
elevated temperature or to supply a rela- 
tively small amount of heat therethrough 85 
to the spray zone. In any event, the 
requisite for carrying out our process in 
this embodiment of the apparatus is to 
employ a means of supplying the con- 
glomeration from a supply tank 10 to a 90 
supply line 43. The conglomeration is 
preheated by passing through a heat 
exchanger 44 and is placed under a rela- 
tively high pressure by a pump 11. The 
conglomeration then progresses to a 95 
heater 45 which may be conveniently 
heated by electrical heating elements of 
any suitable design, or by steam or other 
suitable devices if desired. The con- 
glomeration is then introduced into the 100 
evacuated chamber 30 by spray atomizing 
the same through the spray nozzle 13 
whereby it is dispersed into exceedingly 
fine globular particles projected into the 
spray zone enclosed by the chamber walls 105 
14 and top 31. The chamber 30 is main- 
tained at sub-atmospheric pressure by 
means of the vacuum pump. 19. The 
treated components are removed from the 
chamber 30 through a conduit 21 and pass 110 
through the heat exchanger 44 where the 
sensible heatr contained therein is trans- 
ferred to a certain extent to the incoming 
conglomeration as previously described. 

Still another embodiment of a suitable 116 
apparatus to carry out the improved pro- 
cess having independent control between 
the temperature of the incoming oil and 
the temperature of the chamber walls, is 
illustrated in Figure 7 of the drawing. 120 
In the Figure 7, the space between the 
container and the external walls of the 
chamber 30 are filled with a gaseous heat 
transfer fluid, such for example, as air. 
This heat transfer fluid serves the same 125 
purpose as the liquid 17 employed in the 
Figure 6. Otherwise all parts of the 
apparatus are identical and the process 
functions in the same manner. 

In the Figures 10 and 11, there are 13Q 
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illustrated two "further modifications oi 
apparatus suitable for carrying out our 
process. The modifications illustrated in 
the Figures 10 and J_L are modifications 
5 of the Figures 8 and y respectively. That 
is, for use with fluid in which it is desir- 
able to maintain the bottom of the cham- 
ber cool and exposed to the atmosphere, 
there is provided in the Figure 10 for the 
10 pipe to surround the chamber by the pro- 
vision of a steam coil 37. and enclosed by 
an insulating jacket 38, but the bottom 
portion of the chamber is exposed. This 
chamber is . illustrated by the reference 
15 character 30. The Figure 11, illustrates 
the coils 37 placed within the chamber 
30 with the jacket 38 in direct contact 
with the outer wall surface of' the cham- 
ber. 30. Other than the described varia- 
20 tion and the method of supplying heat 
to the spray zone of the chamber, all partB 
oil- the apparatus are identical with the 
similar apparatus illustrated in the 
Figures 6 and 7, and the process fune- 
25 tions in accordance with our basic 
principles. 

Having now particularly described and 
ascertained the nature of my said inven- 
tion and in what manner the same is to 
g0 he performed, I declare that what I 
claim is : — 

1. The process of separating selected 
volatilizable constituents from a fluid 
conglomeration into which the volatiliz- 
35 able constituents are dissolved or mixed, 
comprising the steps of bringing the tem- 
perature of the fluid conglomeration to a 
point which is at least as high as the boil- 
ing point, under a high degree of vacuum, 
40 of the volatilizable constituents to be 
removed ^ from the conglomeration, but 
not as high as the boiling, point, under 
the high vacuum, of the constituents to 
remain as a liquid, thereafter spray 
45 atomizing the fluid conglomeration into a 
snray zone of a vessel vacuumized to said 
high degree, and supplying heat to the 
vessel around the spray zone to com- 
pensate for heat absorption and maintain 
50 the temperature in the spray zone sub- 
stantially the same as before the spray 
atomization, and removing the volatilized 
constituents and remaining liquid from 
separate parts of the vessel. 
65 • 2. A process, as set forth in claim 1, in 
which the spray atomization of the fluid 
conglomeration is effected upwardly. 



3, An apparatus for carrying out th 
process as claimed in claim 1 or % in which 50 
a closed vessel contains a spray atomiz- . 
ing means for spraying the conglom ra- 
tion into a spray zone thereof , including 
a container within which th vessel js 
supported, which container has means for 65 
supplying thermal energy to and through 
the walls of said vessel to the said spray 
zone. 

1. Apparatus as claimed in claim 3 in 
which said means for supplying thermal 70 
energy comprises a heat transfer liquid 
within which the vessel is immersed. 

5. An apparatus, as set forth in claim 
3, including in the closed vessel contain- 
ing the spray means, a top zone and a 7k 
sump region, the spray means being 
located in a spray zone of the top zone 
and including means for withdrawing the 
gases from the top of the spray zone to 
reduce the pressure within the vessel and Wb 
to remove volatilized constituents of the 
conglomeration. 

6. Apparatus as claimed in claim 3 in 
which said means for supplying thermal 
energy are radiant heating means djs- 8F 
posed outside the said. spray zone. 

7. An apparatus, as set forth in any of 
claims 3 to 6, in which the means in the 
container supplying heat to the spray zone 
supplies this heat independently of heat 90 
supplied to the conglomeration by 
external heater means. 

8. An apparatuses set forth in any of 
claims 3 to 7, including conduit means 
positioned in the container for conveying 06 
the conglomeration to the spray means in 
the vessel, said conduit means receiving 
thermal energy from the means in the 
container which supply thermal energy 

to the vessel. 100 

9. A method of decontaminating oil by 
the process set forth in claim 1. 

10. A process of selectively separating 
selected vqlatilizable constituents from a 
fluid conglomeration, substantially as 106 
described and for the purpose 6et forth. 

11. An apparatus for carrying out the 
process, substantially as described and 
shown, and for the purpose set forth. 

Dated this. 19th day of August, 1946. 
For the Applicant, 
FBANK B. DEHN & CO., 
Chartered Patent Agents, 
Kingsway House, 103, Kingsway, 
London, W.C.2. 
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